Exploring the use of APTS as a fluorescent reporter dye for continuous glucose sensing.
The anionic fluorescent dye, aminopyrene trisulfonic acid (APTS), was synthesized and used in a solution-based two-component glucose-sensing system comprising the dye and a boronic acid-appended viologen. The fluorescence of the dye was quenched in the presence of the viologen and the fluorescence restored upon glucose addition. An important feature of this fluorophore is that it can be covalently bonded to a polymer through the amine group without a significant effect on optical properties. Two APTS derivatives, functionalized with polymerizable groups, were synthesized and immobilized in hydroxyethyl methacrylate (HEMA)-based hydrogels. The latter were used to continuously monitor glucose. The fluorescence signal modulation, signal stability, reversibility, reproducibility, and pH sensitivity of the hydrogels were evaluated. The APTS dyes described herein are insensitive to pH changes within the physiological range, both in solution and when immobilized in a hydrogel. When APTS is used in conjunction with boronic acid-appended viologens to sense glucose, the system displays some pH sensitivity because of the presence of the boronic acid.